Molecular characterization of the gene operon of heat shock proteins HSP60 and HSP10 in methicillin-resistant Staphylococcus aureus.
Methicillin-resistance of S.aureus (MRSA) was diminished or depressed at 44 degrees C. In order to investigate whether bacterial heat shock response is correlated with methicillin resistance, we examined the inducibility of the heat shock proteins (HSPs) in MRSA, and cloned and sequenced of their genes. A temperature shift from 37 degrees C to 46 degrees C enhanced the production of at least 8 kinds of cytoplasmic proteins as measured with two-dimensional PAGE. The induced protein profile was almost the same as methicillin sensitive S.aureus, and stress conditions due to ethanol, cadmium or low pH. Two of these proteins were HSP60 and HSP10. Their N-terminal amino acid sequences were 79%, and 83%, homologous with thermobacterium PS3, respectively. A positively hybridized 4.2 kbp DNA fragment encoding both proteins was isolated from the chromosomal DNA of MRSA. The resulting sequence revealed two reading frames and showed high homology to those of hsp60 (groEL) and hsp10 (groES) of bacteria (E.coli) and several other species. The genes of HSP60 and HSP10 in S.aureus comprised an operon as in E.coli. The relationship between those HSPs and PBP2' is currently under investigation.